Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-1 1 5303 

(43)Date of publication of application : 18.04.2003 



(51)Int.CI. 



H01H 8/02 
H01M 8/10 



(21 Application number : 2001-309168 
(22)Date of filing : 04.1 0.2001 



(71 Applicant : HONDA MOTOR CO LTD 

(72)Inventor : WARDSHI YOSHINORI 
SUZUKI SEIJI 
KIKUCHI HIDEAKI 
SUGIURA SEIJI 
FUJII YOSUKE 
WACHI DAISUKE 



(54) FUEL CELL STACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at reduction of an amount 
of humidifying water and enable that a power generation 
performance of each sub-stack is efficiently maintained by a 
simple constitution. 

SOLUTION: This stack is provided with an intermediate plate 
18a interposed and installed between the first and the second 
sub-stacks 12, 14, and an oxidizer- gas-mixing flow passage 92 
to communicate an oxidizer gas exit 64, a low humidifying 
oxidizer supply port 65 and an oxidizer gas inlet 56 of the first 
sub-stack 12 are installed in a face 90 of this intermediate 
plate 1 8a. As for this oxidizer-gas-mixing flow passage 92, after 
the unused oxidizer gas supplied from the low humidifying 
oxidizer gas inlet 65 is homogeneously mixed with the used 
oxidizer gas supplied from the oxidizer gas exit 64, the unused 
oxidizer gas is supplied to the second sub-stack 14 from the 
oxidizer gas inlet 56. 
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* NOTICES * 



JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The electrolyte and electrode zygote which consists of an anode lateral electrode and a cathode 
lateral electrode on both sides of an electrolyte It is the fuel cell stack constituted by having the substack by 
which infixed the separator and two or more laminatings were carried out, and said substack ? s infixing a 
middle plate and two or more laminatings being carried out. The reactant gas outlet side free passage way of 
the 1st substack arranged in the field of said middle plate at the supply direction upstream of reactant gas, 
While the passage which opens for free passage the additional reactant gas feed hopper prepared near said 
reactant gas outlet side free passage way and the reactant gas entrance-side free passage way of the 2nd 
substack arranged at the supply direction downstream of said reactant gas is prepared Said passage is a fuel 
cell stack characterized by having the guide section for making it mix with the reactant gas after the use 
supplied from said reactant gas outlet side free passage way, and sending the intact additional reactant gas 
supplied from said additional reactant gas feed hopper to said reactant gas entrance-side free passage way. 
[Claim 2] It is the fuel cell stack which said additional reactant gas feed hopper constitutes the free passage 
hole which is open for free passage in the direction of a laminating of said electrolyte and electrode zygote 
in said substack in a fuel cell stack according to claim 1 , and is characterized by supplying said intact 
additional reactant gas to said middle plate through the inside of said substack through said free passage 
hole. 

[Claim 3] It is the fuel cell stack which said passage is equipped with the oxidant gas interflow way which 
mixes the oxidant gas which is said reactant gas, and the fuel gas interflow way which mixes the fiiel gas 
which is said reactant gas in a fuel cell stack according to claim 1 or 2, and is characterized by forming said 
oxidant gas interflow way and said fuel gas interflow way in the same field of said middle plate. 
[Claim 4] It is the fuel cell stack which said passage is equipped with the oxidant gas interflow way which 
mixes the oxidant gas which is said reactant gas, and the fuel gas interflow way which mixes the fuel gas 
which is said reactant gas in a fuel cell stack according to claim 1 or 2, and is characterized by forming said 
oxidant gas interflow way and said fuel gas interflow way in the field where said middle plates differ. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the substack to which the electrolyte and the electrode zygote 
which consists of an anode lateral electrode and a cathode lateral electrode on both sides of an electrolyte 
infixed the separator in, and two or more laminatings were carried out, and relates to the fuel cell stack 
constituted by said substack's infixing a middle plate and two or more laminatings being carried out. 
[0002] 

[Description of the Prior Art] For example, the electrolyte membrane (electrolyte) which consists of 
macromolecule ion exchange membrane (cation exchange membrane) is used for a polymer electrolyte fuel 
cell (PEFC). It has the unit cell (unit generation-of-electrical-energy eel) constituted by pinching the zygote 
(an electrolyte and electrode zygote) constituted by **(ing) the anode lateral electrode and cathode lateral 
electrode which become the both sides of this electrolyte membrane from a catalyst electrode and porosity 
carbon, respectively an opposite with a separator (bipolar plate), and this unit cell is usually using it as a fuel 
cell stack to which the laminating only of the predetermined number was carried out. 

[0003] In this kind of fuel cell stack, hydrogen is ionized on a catalyst electrode and the fuel gas supplied to 
the anode lateral electrode, for example, the gas which mainly contains hydrogen, (henceforth hydrogen 
content gas) moves to a cathode lateral electrode side through an electrolyte membrane. The electron 
produced in the meantime is taken out by the external circuit, and is used as electrical energy of a direct 
current. In addition, since oxidant gas, for example, the gas which mainly contains oxygen, or air 
(henceforth oxygen content gas) is supplied, a hydrogen ion, an electron, and oxygen react in this cathode 
lateral electrode, and water is generated by the cathode lateral electrode. 

[0004] By the way, in the above-mentioned fuel cell stack, if an electrolyte membrane dries, it becomes 
impossible to maintain high-power-density operation, and it is necessary to humidify said electrolyte 
membrane appropriately. For this reason, various humidification methods are adopted from the former. For 
example, by equipping the exterior of a fuel cell stack with humidifiers, such as a bubbler, humidifying 
reactant gas (ftiel gas/oxidant gas), and supplying moisture to a zygote The external humidifying method 
which humidifies the electrolyte membrane which constitutes said zygote, and the internal humidifying 
method which humidifies said electrolyte membrane for a humidifier (humidification structure) in 
preparation for the interior of a unit cell, The self-humidifying method humidified using the generation 
water which belonged to this internal humidifying method and was generated as a result of the 
electrochemical reaction in the interior of this electrolyte membrane is learned. 

[0005] However, by the above-mentioned external humidifying method, since a humidifier is formed in the 
exterior of a fuel cell stack as additional equipment, the whole fuel cell is enlarged and the problem that an 
occupancy tooth space is expanded is pointed out. And when raising especially the load of a fuel cell 
rapidly, the flattery nature of a humidifier may pose a problem. 

[0006] Moreover, as the above-mentioned internal humidifying method, the humidifying method by the 
water absorption yarn embedded to the interior of an electrolyte membrane, the humidifying method which 
let the water transparency plate pass from the anode side, and the humidifying method for contacting water 
absorption yam to the anode side of an electrolyte membrane are common. However, by this kind of 
method, when humidification becomes inadequate by a certain cause, the problem that suitable repair is 
difficult is pointed out. 

[0007] Furthermore, the method which makes water generate from said interior of an electrolyte membrane 
by the reaction of the hydrogen gas and oxygen gas which are made to distribute the particle of platinum and 
advance from an anode lateral electrode and a cathode lateral electrode into an electrolyte membrane as the 
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above-mentioned self-humidifying method, for example, and the method which is made to diffuse the water 

which makes thickness of an electrolyte membrane very thin and is generated by the cathode lateral 

electrode side, and supplies water to an anode lateral electrode side are common. However, by this kind of 

method, while a special electrolyte membrane must be manufactured and cost soars, there is a problem that 

it is difficult to obtain the electrolyte membrane fully equipped with the desired property. 

[0008] It is possible to adopt the technical thought of the solid-state polyelectrolyte mold fuel cell currently 

indicated by JP,10-284095,A as humidification structure of an electrolyte membrane there. 

[0009] With the above-mentioned conventional technique, as shown in drawing 12 , while penetration 

formation of the gas inlet 2 and gas outlet 3 of reactant gas is carried out, in the field of this separator 1 , the 

gas conduction slot 4 which is open for free passage in said gas inlet 2 and said gas outlet 3 is formed at the 

separator 1 which constitutes a solid-state polyelectrolyte mold fuel cell. 

[0010] Penetration formation of the subinlet 5 which is open for free passage to the interstitial segment of 
the gas conduction slot 4 is carried out, and while the reactant gas introduced into the gas conduction slot 4 
from the gas inlet 2 is consumed through this gas conduction slot 4 by the separator 1, it joins the reactant 
gas supplied from the subinlet 5, and is discharged from the gas outlet 3 by it. 

[001 1] Namely, it aims at obtaining the cell engine performance which the steam partial pressure of the 
reactant gas which flows the gas conduction slot 4 was reduced, controlled condensation of water, prevented 
adhesion and stagnation of the water of condensation to the wall surface of the gas conduction slot 4, and 
was stabilized with this conventional technique with the dry reactant gas introduced from the subinlet 5. 
[0012] Then, although the purpose of the above-mentioned conventional technique is a different use gestalt, 
while supplying the reactant gas and the moisture of a complement to the gas inlet 2 of a separator 1 at the 
reaction of the upstream of the gas conduction slot 4, in the subinlet 5, it is possible [ it ] to supply the 
reactant gas of low humidification of a complement to the reaction of the downstream of said gas 
conduction slot 4. The generation water generated by this in case the upstream of the gas conduction slot 4 is 
flowed can be used, the reactant gas of low humidification supplied from the subinlet 5 can be humidified, 
and it becomes possible to supply the reactant gas and the moisture of an initial complement to the 
downstream of said gas conduction slot 4. for this reason, humidification — while aiming at reduction of 
amount of water, the simplification and a miniaturization of a configuration are expected. 
[0013] 

[Problem(s) to be Solved by the Invention] However, since dry reactant gas (reactant gas of low 
humidification) is directly introduced into the gas conduction slot 4 from the subinlet 5 in case the above- 
mentioned separator 1 is used, there is a possibility that the humidified reactant gas which flows this gas 
conduction slot 4, and said dry reactant gas may not be mixed by homogeneity. This is easy to produce 
dispersion in humidity, gas concentration, etc. of reactant gas which are supplied to the generation-of- 
electrical-energy section from the gas conduction slot 4, and the problem that the generation-of-electrical- 
energy engine performance falls is pointed out. 

[0014] This invention can solve this kind of problem, and homogeneity can be made to mix intact additional 
reactant gas and the reactant gas after use, and it is an easy configuration and aims at offering the fuel cell 
stack which can maintain certainly the desired generation-of-electrical-energy engine performance. 
[0015] 

[Means for Solving the Problem] In the fuel cell stack concerning claim 1 of this invention The reactant gas 
outlet side free passage way of the 1st substack arranged in the field of the middle plate infixed between 
substacks at the supply direction upstream of reactant gas, The passage which opens for free passage the 
additional reactant gas feed hopper prepared near the reactant gas outlet side free passage way and the 
reactant gas entrance-side free passage way of the 2nd substack arranged at the supply direction downstream 
of said reactant gas is prepared. This passage is equipped with the guide section for making it mix with the 
reactant gas after the use supplied from a reactant gas outlet side free passage way, and sending the intact 
additional reactant gas supplied from an additional reactant gas feed hopper to a reactant gas entrance-side 
free passage way. 

[0016] Therefore, since homogeneity is mixed under a guidance operation of the guide section, the intact 
additional reactant gas introduced into passage and the reactant gas after use can supply certainly reactant 
gas with uniform humidity and gas concentration to the reactant gas entrance-side free passage way of the 
2nd substack. while the generation-of-electrical-energy engine performance of the 2nd substack improves 
effectively with an easy configuration by this — humidification — amount of water — it becomes possible to 
aim at the whole reduction easily. 

[0017] Moreover, the additional reactant gas feed hopper constitutes the free passage hole which is open for 
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free passage in the direction of a laminating of an electrolyte and an electrode zygote in a substack from a 
fuel cell stack concerning claim 2 of this invention. For this reason, when intact additional reactant gas 
passes along the inside of a substack through a free passage hole, after it is adjusted to the temperature of 
this substack, and the temperature of abbreviation identitas, it is supplied to a middle plate. Therefore, 
dispersion cannot arise to the temperature of the mixed reactant gas, and the generation-of-electrical-energy 
engine performance can be raised effectively. 

[0018] Furthermore, in the fuel cell stack concerning claim 3 of this invention, it has the oxidant gas 
interflow way where passage mixes the oxidant gas which is reactant gas, and the fuel gas interflow way 
which mixes the fuel gas which is said reactant gas, and said oxidant gas interflow way and said fuel gas 
interflow way are formed in the same field of a middle plate. Thereby, the thinning of a middle plate is 
attained easily. 

[0019] By the fuel cell stack concerning claim 4 of this invention, since an oxidant gas interflow way and a 
fuel gas interflow way are formed in the field where middle plates differ, it becomes possible to long- 
picture-ize passage length effectively, and reactant gas can be further mixed to homogeneity further again. 
[0020] 

[Embodiment of the Invention] Drawing 1 is the 1 partial-solution strabism explanatory view of the fuel cell 
stack 1 0 concerning the 1 st operation gestalt of this invention. 

[0021] The fuel cell stack 10 is equipped with the 1st substack 12, the 2nd substack 14, and the 3rd substack 
1 6 which are arranged in the flow direction (the direction of arrow-head X) of the oxidizing agent gas which 
is reactant gas, and fuel gas, and the middle plates 18a and 18b are infixed between said the 1st thru/or 3rd 
substacks 12 and 14, and 16. 

[0022] The 1st thru/or the 3rd substacks 12, 14, and 16 pile up the eel assembly 20 of the number of 
predetermined groups in the direction of arrow-head X, respectively, and are constituted. As shown in 
drawing 2 , the eel assembly 20 piles up the 1 st unit cell 24 and the 2nd unit cell 26, and is constituted, and 
said 1st and 2nd unit cells 24 and 26 are equipped with the 1st and 2nd zygotes 28 and 30. 
[0023] The 1st and 2nd zygotes 28 and 30 have the solid-state polyelectrolyte film (electrolyte) 32a and 32b, 
and the cathode lateral electrodes 34a and 34b and the anode lateral electrodes 36a and 36b arranged on both 
sides of said electrolyte membranes 32a and 32b. The cathode lateral electrodes 34a and 34b and the anode 
lateral electrodes 36a and 36b consist of a catalyst electrode and porosity carbon, respectively. 
[0024] As shown in drawing 2 and drawing 3 , while the 1st separator 38 is arranged in the cathode lateral 
electrode 34a side of the 1st zygote 28 and the 2nd separator 40 is arranged between the cathode lateral 
electrode 34b sides of the 2nd zygote 30 the anode lateral electrode 36a side of said 1st zygote 28, the 3rd 
separator 42 is arranged in the anode lateral electrode 36b side of said 2nd zygote 30. The sheet metal-like 
wall board (septum member) 44 is infixed in the field side where the 1st and 3rd separators 38 and 42 
counter mutually. 

[0025] As shown in drawing 2 and drawing 4 , in the 1st and 2nd zygotes 28 and 30 lists in the end edge by 
the side of the 1st thru/or the long side (the direction of arrow-head C) of the 3rd separator 38, 40, and 42 
Are mutually open for free passage in the direction of superposition of the 1 st and 2nd unit cells 24 and 26 
(the direction of arrow-head A). The fuel gas inlet port 46 for passing fuel gas (reactant gas), such as 
hydrogen content gas, (reactant gas entrance-side free passage way), The middle oxidant gas outlet 50 where 
the oxidant gas (reactant gas) which is oxygen content gas, such as air with which the reaction was supplied 
by the cooling-medium outlet 48 for passing a cooling medium and the 1st unit cell 24 by the side of the 
improvement style in the method of gas flowing, is discharged, It is open for free passage to said middle 
oxidant gas outlet 50, and the middle oxidant gas inlet port 52 which makes said oxidant gas introduce into 
the 2nd unit cell 26 of the gas flow direction downstream is formed. 

[0026] In the 1st and 2nd zygotes 28 and 30 lists, in the other end edge by the side of the 1st thru/or the long 
side of the 3rd separator 38, 40, and 42 Are mutually open for free passage in the direction of arrow-head A. 
The oxidant gas inlet port 56 (reactant gas entrance-side free passage way), The middle fuel gas outlet 58 
where the fuel gas with which the reaction was supplied by the 1 st unit cell 24 by the side of the 
improvement style in the method of gas flowing is discharged, It is open for free passage to said middle fuel 
gas outlet 58, and the 1st and 2nd middle fuel gas inlet ports 60a and 60b which make said fuel gas 
introduce into the 2nd unit cell 26 of the gas flow direction downstream are formed. 
[0027] It is mutually open for free passage in the direction of arrow-head A, and the oxidant gas outlet 
(reactant gas outlet side free passage way) 64, the cooling-medium inlet port 66, and the fuel gas outlet 
(reactant gas outlet side free passage way) 68 are established in the 1st thru/or the lower limit edge of the 
3rd separator 38, 40, and 42 at the 1st and 2nd zygotes 28 and 30 lists. 
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[0028] While the low humidification oxidant gas feed hopper (additional reactant gas feed hopper) 65 to 
which the oxidant gas of low humidification is supplied rather than the humidified oxidant gas which is 
supplied to the oxidant gas inlet port 56 is formed near the oxidant gas outlet 64 The low humidification fuel 
gas feed hopper (additional reactant gas feed hopper) 69 for supplying the fuel gas of low humidification 
near the fuel gas outlet 68 rather than the humidified fuel gas which is supplied to the fuel gas inlet port 46 
is formed. The low humidification oxidizing agent gas supply opening 65 and the low humidification fuel 
gas feed hopper 69 constitute the free passage hole which is open for free passage in the direction of a 
laminating of the eel assembly 20 in the 1st thru/or the 3rd substacks 12 and 14, and 16. 
[0029] While the straight-line slot 70 where only predetermined die length extends along the direction of 
arrow-head C (the direction of a long side) in a center- section side while the 1st separator 38 consists of 
metallic thin plates is formed, the embossing section 72 which constitutes the space section for buffers is 
formed in the direction both ends of arrow-head C of said straight-line slot 70. The straight-line slot 70 and 
the embossing section 72 are formed by turns from both sides of the 1 st separator 38, and as shown in 
drawing 3 and drawing 4 , the both ends of said oxidant gas passage 74 open the 1 st separator 38 for free 
passage to the oxidant gas inlet port 56 and the middle oxidant gas outlet 50 while it establishes the oxidant 
gas passage 74 in the side which counters cathode lateral electrode 34a of the 1st zygote 28. 
[0030] The 1st separator 38 establishes the cooling-medium passage 76 in the side which counters one field 
of a wall board 44 through the straight-line slot 70 and the embossing section 72 (refer to drawing 3 and 
drawing 4 ). An other end side turns up the edge of a wall board 44, and the cooling-medium passage 76 is 
open for free passage at the cooling-medium inlet port 66 from the field side of another side of said wall 
board 44 while an end is open for free passage to the cooling-medium outlet 48, as shown in drawing 4 . 
[003 1] The 2nd separator 40 is constituted like the 1st above-mentioned separator 38 and abbreviation, and 
while establishing the fuel gas passage 78 in the side which counters anode lateral electrode 36a of the 1st 
zygote 28 through the straight-line slot 70 and the embossing section 72 (refer to drawing 3 ), said fuel gas 
passage 78 is open for free passage to the fuel gas inlet port 46 and the middle fuel gas outlet 58 (refer to 
drawing 4 ). The other end opens the 2nd separator 40 for free passage to the oxidant gas outlet 64 while the 
oxidant gas passage 80 is established in the side which counters cathode lateral electrode 34b of the 2nd 
zygote 30 and the end of this oxidant gas passage 80 is open for free passage to the middle oxidant gas 
outlet 50 through the middle oxidant gas inlet port 52. 

[0032] The 3rd separator 42 is constituted like the 1st and 2nd above-mentioned separators 38 and 40 and 
abbreviation, and the fuel gas passage 82 is established in the side which counters anode lateral electrode 
36b of the 2nd zygote 30 (refer to drawing 3 and drawing 4 ). While an end is open for free passage to the 
middle fuel gas outlet 58 through the 1st and 2nd middle fuel gas inlet ports 60a and 60b, the other end 
opens this fuel gas passage 82 for free passage to the fuel gas outlet 68. The 3rd separator 42 establishes the 
cooling-medium passage 84 in the side which counters a wall board 44. As shown in drawing 4 , the other 
end turns up this cooling-medium passage 84 with a wall board 44, and opens it for free passage to the 
cooling-medium outlet 48 while an end is open for free passage at the cooling-medium inlet port 66. 
[0033] As shown in drawing 1 and drawing 5 , the oxidant gas interflow way 92 and the fuel gas interflow 
way 94 are established in one field 90 of middle plate 18a. The oxidizing agent gas mixture passage 92 
connects the oxidizing agent gas outlet 64 of the 1st substack 12 of the direction upstream of arrow-head X, 
the low humidification oxidizing agent gas supply opening 65, and the oxidant gas inlet port 56 of the 2nd 
substack 14 of the direction downstream of arrow-head X. The oxidant gas interflow way 92 is equipped 
with the guide section 96 for making it mix with the oxidant gas after the use supplied from the oxidant gas 
outlet 64, and sending the intact oxidant gas supplied from the low humidification oxidant gas feed hopper 
65 to the oxidant gas inlet port 56. 

[0034] The guide section 96 is constituted by two or more rib sections prepared in the oxidizing agent gas 
mixture passage 92, and has the function which makes homogeneity the mixed state of intact oxidant gas 
and the oxidant gas after use by setting up a location, die length, a direction, spacing, etc. of each rib section. 

[0035] The fuel gas interflow way 94 opens the fuel gas outlet 68 of the 1st substack 12, the low 
humidification fuel gas feed hopper 69, and the fuel gas inlet port 46 of the 2nd substack 14 for free passage. 
The fuel gas interflow way 94 is equipped with the guide section 98 for making it mix with the fuel gas after 
use supplied from the fuel gas outlet 68, and sending the intact fuel gas supplied from the low 
humidification fuel gas feed hopper 69 to the fuel gas inlet port 46. 

[0036] This guide section 98 is equipped with two or more rib sections like the above-mentioned guide 
section 96, and has the function to make homogeneity mix intact fuel gas and the fuel gas after use, by 
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setting up a location, die length, a direction, spacing, etc. of each rib section. 

[0037] Middle plate 18b is constituted like the above-mentioned middle plate 1 8a, the same reference mark 
is given to the same component, and the detailed explanation is omitted. 

[0038] In middle plate 1 8b, the oxidant gas outlet 64 of the 2nd substack 14 of the direction upstream of 
arrow-head X, The oxidizing agent gas mixture passage 92 which opens the low humidification oxidizing 
agent gas supply opening 65 and the oxidizing agent gas inlet 56 of the 3rd substack 16 of the direction 
downstream of arrow-head X for free passage, and the fuel gas outlet 68 of said 2nd substack 14, The fuel 
gas interflow way 94 which opens the low humidification fuel gas feed hopper 69 and the fuel gas inlet port 
46 of said 3rd substack 16 for free passage is formed. 

[0039] Thus, the fuel cell stack 10 is constituted by binding the 1st thru/or the 3rd substacks 12, 14, and 16 
constituted, and the middle plates 18a and 18b tight in one through the fixed means which is not illustrated 
where a laminating is carried out in the direction of arrow-head X. 
[0040] Thus, actuation of the fuel cell stack 1 0 constituted is explained below. 

[0041] Within the fuel cell stack 10, while oxidizing agent gas is first supplied to the oxidizing agent gas 
inlet 56 of the eel assembly 20 which constitutes the 1st substack 12, fuel gas is supplied to the fuel gas inlet 
port 46 of said eel assembly 20 (refer to drawing 1 ). Furthermore, as for pure water, cooling media, such as 
ethylene glycol and oil, are supplied to the cooling-medium inlet port 66. For this reason, in the 1st substack 
12, fuel gas, oxidant gas, and a cooling medium are supplied one by one to two or more sets of eel 
assemblies 20 repeated in the direction of arrow-head X. 

[0042] As shown in drawing 3 and drawing 4 , the oxidant gas supplied to the oxidant gas inlet port 56 
which is open for free passage in the direction of arrow-head A is introduced into the oxidant gas passage 74 
established in the 1st separator 38, and moves along with cathode lateral electrode 34a which constitutes the 
1st zygote 28. On the other hand, the fuel gas supplied to the fuel gas inlet port 46 is introduced into the fuel 
gas passage 78 established in the 2nd separator 40, and moves along with anode lateral electrode 36a which 
constitutes the 1st zygote 28. Therefore, in the 1st zygote 28, the oxidant gas supplied to cathode lateral 
electrode 34a and the fuel gas supplied to anode lateral electrode 36a are consumed according to 
electrochemical reaction within a catalyst electrode, and a generation of electrical energy is performed. 
[0043] The oxidant gas by which the part was consumed with the 1st zygote 28 is introduced into the middle 
oxidant gas outlet 50 from the oxidant gas passage 74, and moves in the direction of arrow-head A along 
this middle oxidant gas outlet 50. This oxidant gas moves along with cathode lateral electrode 34b which 
constitutes the 2nd zygote 30 through said oxidant gas passage 80, after being introduced into the oxidant 
gas passage 80 established in the 2nd separator 40 from the middle oxidant gas inlet port 52, as shown in 
drawing 4 . 

[0044] As shown in drawing 4 , the fuel gas with which similarly the part was consumed by anode lateral 
electrode 36a which constitutes the 1st zygote 28 is introduced into the middle fuel gas outlet 58, and moves 
in the direction of arrow-head A. This fuel gas is introduced into the fuel gas passage 82 established in the 
3rd separator 42 through the 1st and 2nd middle fuel gas inlet ports 60a and 60b. 

[0045] And in order that fuel gas may move along with anode lateral electrode 36b which constitutes the 
2nd zygote 30, in said 2nd zygote 30, oxidant gas and fuel gas are consumed according to electrochemical 
reaction within a catalyst electrode, and a generation of electrical energy is performed. While the oxidant 
gas by which oxygen was consumed is discharged by the oxidant gas outlet 64, the fuel gas with which 
hydrogen was consumed is discharged by the fuel gas outlet 68. 

[0046] On the other hand, after the cooling medium supplied to the cooling-medium inlet port 66 moves 
along the cooling-medium passage 84 established in the 4th separator 42, it moves along the cooling- 
medium passage 76 which turns up with a wall board 44 and is established in the 1st separator 38, and is 
discharged by the cooling-medium outlet 48. 

[0047] In this case, with the 1 st operation gestalt, the oxidant gas and the moisture (oxidant gas of the 
specified quantity humidified beforehand in practice) of a complement are supplied to operation of this 1st 
substack 12 to the 1st substack 12. Therefore, in each eel assembly 20 which constitutes the 1st substack 12, 
since it is supplied after the oxidizing agent gas of a complement has been humidified by the reaction, a 
desired reaction is effectively performed within said 1st substack 12. 

[0048] Within each eel assembly 20, generation water is obtained by the reaction in that case. This 
generation water moves in the direction of arrow-head X along the oxidizing agent gas outlet 64 through the 
oxidant gas after use, and while being introduced into the 1st and 2nd substack 12 and the oxidant gas 
interflow way 92 of middle plate 1 8a infixed among 14, the oxidant gas of low humidification is supplied to 
this oxidant gas interflow way 92 from the low humidification oxidant gas feed hopper 65. 
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[0049] In this case, while the oxidant gas interflow way 92 is comparatively constituted in the shape of a 
long picture toward the oxidant gas inlet port 56 in the field 90 of middle plate 18a, a location, die length, a 
direction, spacing, etc. of each rib section which constitutes the guide section 96 are set up. Thereby, the 
oxidant gas after the use introduced into the oxidant gas interflow way 92 from the oxidant gas outlet 64 and 
the intact oxidant gas introduced into said oxidant gas interflow way 92 from the low humidification oxidant 
gas feed hopper 65 are sent to the 2nd substack 14 from the oxidizer gas inlet 56, after mixing to 
homogeneity through the turbulent flow effectiveness according to the guide section 96 in case this oxidant 
gas interflow way 92 is flowed, and sufficient mixing length. 

[0050] Therefore, in the 2nd substack 14, it is supplied after the oxidant gas of a complement has fully been 
humidified by operation of this 2nd substack 14, and dispersion, such as humidity of said oxidizing agent 
gas and an oxygen density, can be prevented effectively, and the effectiveness in said 2nd substack 14 that a 
desired reaction is carried out certainly is acquired. And the generation water generated by the 1st substack 
12 can be used as humidification water of the oxidant gas supplied by the 2nd substack 14. thereby — 
humidification of oxidant gas — there is an advantage that amount of water is reduced sharply. 
[005 1 ] Furthermore, the low humidification oxidizing agent gas supply opening 65 constitutes the free 
passage hole which is open for free passage in the direction of a laminating of the eel assembly 20 in the 1st 
substack 12. For this reason, after intact oxidizing agent gas is adjusted to the temperature of the 2nd 
substack 12, and the temperature of abbreviation identitas, it is supplied to middle plate 18a. Therefore, 
dispersion cannot arise to the temperature of the mixed oxidant gas, and the generation-of-electrical-energy 
engine performance can be raised effectively. 

[0052] On the other hand, while the fuel gas (namely, humidification fuel gas which amount of water is in 
the condition maintained uniformly, and fuel gas was consumed by the reaction, and became low 
concentration substantially) of low concentration [ fuel gas / way / 94 / from the fuel gas outlet 68 / fuel gas 
interflow ] is supplied, the intact fuel gas of low humidification is supplied to said fuel gas interflow way 94 
from the low humidification fuel gas feed hopper 69. 

[0053] For this reason, on the fuel gas interflow way 94, like the above-mentioned oxidant gas interflow 
way 92, after the fuel gas of a humidification condition and the intact fuel gas of low humidification are 
mixed to homogeneity under the turbulent flow of the guide section 98, and a mixed operation, they are 
supplied to the 2nd substack 14 from the fuel gas inlet port 46. Furthermore, the oxidant gas interflow way 
92 and the fuel gas interflow way 94 are formed in the same field 90 of middle plate 1 8a. Therefore, the 
thinning of middle plate 1 8a is attained easily. 

[0054] thereby — the 1st operation gestalt — the fuel cell stack 10 — as a whole — humidification ~ while 
aiming at reduction of amount of water, oxidant gas and fuel gas without dispersion, such as humidity and 
concentration, can be certainly supplied to the 2nd substack 14 (further the 3rd substack 16 of the 
downstream) of the downstream. Therefore, while becoming possible to miniaturize humidification structure 
sharply, the fuel cell stack 1 0 whole is constituted simply and small, and the effectiveness that the effective 
generation-of-electrical-energy engine performance is maintainable is acquired. 

[0055] Drawing 6 is the 1 partial-solution strabism explanatory view of the fuel cell stack 100 concerning 
the 2nd operation gestalt of this invention. In addition, the same reference mark is given to the same 
component as the fuel cell stack 10 concerning the 1st operation gestalt, and the detailed explanation is 
omitted. 

[0056] Between the 1st thru/or the 3rd substacks 12 and 14, and 16, the fuel cell stack 100 infixes the middle 
plates 102a and 102b, and is constituted. The eel assembly 104 which constitutes the 1st thru/or the 3rd 
substacks 12, 14, and 16 is equipped with two or more unit cells 106 by which a laminating is carried out in 
the direction of arrow-head A as shown in drawing 7 . Each unit cell 106 is equipped with a zygote 108 and 
the separator 110 which pinches said zygote 108. 

[0057] It is mutually open for free passage in the direction of arrow-head A, and the fuel gas inlet port 46, 
the cooling-medium outlet 48, the low humidification oxidant gas feed hopper 65, and the oxidant gas outlet 
64 are established in the end edge by the side of a zygote 1 08 and the long side (the direction of arrow-head 
C) of a separator 1 10. It is mutually open for free passage in the direction of arrow-head A, and the oxidant 
gas inlet port 56, the cooling-medium inlet port 66, the low humidification fuel gas feed hopper 69, and the 
fuel gas outlet 68 are established in the other end edge by the side of a zygote 1 08 and the long side of a 
separator 110. 

[0058] As shown in drawing 8 , the oxidant gas interflow way 1 14 which opens the oxidant gas outlet 64, 
the low humidification fuel gas feed hopper 65, and the oxidant gas inlet port 56 for free passage is 
established in one field 1 12 of the middle plates 102a and 102b. This oxidant gas interflow way 1 14 has 
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formed the guide section 116 while constituting the long picture-like passage which extends in the direction 
of a vertical angle along one field 1 12 of the middle plates 102a and 102b. 

[0059] The guide section 1 16 consists of two or more rib sections, and has the function to make the oxidant 
gas and the homogeneity after the use supplied by said oxidant gas interflow way 114 from the oxidant gas 
outlet 64 mix the intact oxidant gas supplied to the oxidant gas interflow way 114 from the low 
humidification oxidant gas feed hopper 65, by setting up die length, a location, a direction, spacing, etc. of 
each rib section. 

[0060] The fuel gas interflow way 120 which opens the fuel gas outlet 68, the low humidification fuel gas 
feed hopper 69, and the fuel gas inlet port 46 for free passage is established in the field 1 1 8 of another side 
of the middle plates 102a and 102b. The guide section 122 is formed, die length, a location, a direction, 
spacing, etc. of each rib section which constitutes said guide section 122 are set up, and this fuel gas 
interflow way 120 has the function to make the fuel gas and the homogeneity after the use supplied from the 
fuel gas outlet 68 mix the intact fuel gas supplied to said fuel gas interflow way 120 from the low 
humidification fuel gas feed hopper 69. 

[0061] Thus, with the 2nd operation gestalt constituted, if oxidant gas, fuel gas, and cooling water are 
supplied to the 1st substack 12, as shown in drawing 7 , this oxidant gas will be introduced into the oxidant 
gas passage 74 of a separator 1 10, and will move along with cathode lateral electrode 34a which constitutes 
a zygote 108. On the other hand, fuel gas is introduced into the fuel gas passage 78 of a separator 110, and 
moves along with anode lateral electrode 36a which constitutes a zygote 108. Therefore, in each zygote 108, 
the oxidant gas supplied to cathode lateral electrode 34a and the fuel gas supplied to anode lateral electrode 
36a are consumed according to electrochemical reaction within a catalyst electrode, and a generation of 
electrical energy is performed. 

[0062] As mentioned above, the oxidant gas and fuel gas which were consumed by each unit cell 1 06 are 
discharged by the oxidizing agent gas outlet 64 and the fuel gas outlet 68, respectively, and are sent to 
middle plate 102a arranged at the downstream of the 1st substack 12. In middle plate 102a, while the 
oxidant gas of a humidification condition is supplied to the oxidant gas interflow way 1 14 from the oxidant 
gas outlet 64 in one field 112, the intact oxidant gas of low humidification is introduced into said oxidant 
gas interflow way 1 14 from the low humidification oxidant gas feed hopper 65. 

[0063] While the oxidant gas interflow way 1 14 is constituted in the shape of a long picture in the direction 
of a vertical angle in the field 1 12 of middle plate 102a in that case, the die length of two or more rib 
sections which constitutes the guide section 116, the location direction, spacing, etc. are set up. Therefore, 
after mixing to homogeneity, the oxidant gas of the humidification condition supplied to the oxidant gas 
interflow way 1 14 and the intact oxidizer gas of low humidification being enough and the 2nd substack 14 
are supplied from the oxidizer gas inlet 56. 

[0064] On the other hand, in the field 1 18 of another side of middle plate 102a, while low-concentration fuel 
gas is supplied to the fuel gas interflow way 120 from the fuel gas outlet 68, the intact fuel gas of low 
humidification is supplied to said fuel gas interflow way 1 20 from the low humidification fuel gas feed 
hopper 69. For this reason, on the fuel gas interflow way 120, like the above-mentioned oxidant gas 
interflow way 1 14, after the fuel gas of a humidification condition and the intact fuel gas of low 
humidification are mixed to homogeneity under the turbulent flow of the guide section 122, and a mixed 
operation, the 2nd substack 14 is supplied from the fuel gas inlet port 46. 

[0065] thereby — the 2nd operation gestalt — humidification ~ while aiming at reduction of amount of water, 
oxidant gas and fuel gas without dispersion, such as humidity and concentration, can be certainly supplied to 
the 2nd substack 14 (further the 3rd substack 16 of the downstream) of the downstream, and the same 
effectiveness as the 1 st operation gestalt is acquired — the effective generation-of-electrical-energy engine 
performance is maintainable with an easy and small configuration. 

[0066] And in middle plate 102a, while the oxidant gas interflow way 1 14 is established in one field 112, 
the fuel gas interflow way 120 is established in the field 1 1 8 of another side. Therefore, it enables it to long- 
picture-ize effectively the passage length of the oxidant gas interflow way 1 14 and the fuel gas interflow 
way 120, and to mix oxidant gas and fuel gas to homogeneity much more certainly. 

[0067] Drawing 9 is the 1 partial-solution strabism explanatory view of the fuel cell stack 140 concerning 
the 3rd operation gestalt of this invention. In addition, the same reference mark- is given to the same 
component as the fuel cell stack 1 00 concerning the 2nd operation gestalt, and the detailed explanation is 
omitted. 

[0068] The fuel cell stack 140 is equipped with the middle plates 142a and 142b infixed between the 1st 
thru/or the 3rd substacks 12 and 14, and 16. As each eel assembly 144 which constitutes the 1st thru/or the 
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3rd substacks 12, 14, and 16 is shown in drawing 1 0 , two or more unit cells 144 are piled up in the direction 
of arrow-head A, it is constituted, and each unit cell 144 is equipped with a zygote 148 and a separator 150. 
[0069] While it is mutually open for free passage in the direction of superposition (the direction of arrow- 
head A) and the fuel gas inlet port 46 and the oxidant gas outlet 64 are established in it at the end edge by 
the side of a zygote 148 and the long side (the direction of arrow-head C) of a separator 150, the oxidant gas 
inlet port 56 and the fuel gas outlet 68 are established in the other end edge by the side of a long side. 
[0070] While the cooling-medium inlet port 66 is established in a center section, the low humidification 
oxidant gas feed hopper 65 is formed near the oxidant gas outlet 64, and the low humidification fuel gas 
feed hopper 69 is formed in the lower limit edge of a zygote 148 and a separator 1 50 near the fuel gas outlet 
68, respectively. The cooling-medium outlet 48 is formed in the center of an upper limit edge of a zygote 
148 and a separator 150. 

[0071] As shown in drawing 1 1 , while the oxidant gas interflow way 1 14 is established in one field 1 12, as 
for the middle plates 142a and 142b, the fuel gas interflow way 120 is established in the field 118 of another 
side. 

[0072] Thus, with the 3rd operation gestalt constituted, while the oxidant gas discharged from the 1st 
substack 12 is supplied to the oxidant gas interflow way 1 14 by one field 1 12 side of middle plate 102a like 
the fuel cell stack 100 concerning the 2nd operation gestalt, the intact oxidant gas of low humidification is 
supplied to this oxidant gas interflow way 114 from the low humidification oxidizer feed hopper 65. For this 
reason, the oxidant gas of a humidification condition and the intact oxidant gas of low humidification are 
supplied to the 2nd substack 14 from the oxidizing agent gas inlet 56, after homogeneity is mixed in the 
oxidizing agent gas mixture passage 114. 

[0073] On the other hand, in the field 1 1 8 of another side of middle plate 142a, while low-concentration fuel 
gas is supplied to the fuel gas interflow way 120 from the fuel gas outlet 68, the intact fuel gas of low 
humidification is supplied to said fuel gas interflow way 120 from the low humidification fuel gas feed 
hopper 69. Therefore, low-concentration fuel gas and the intact fuel gas of low humidification are supplied 
to the 2nd substack 14 from the fuel gas inlet port 46, after homogeneity is mixed on the fuel gas interflow 
way 120. 

[0074] thereby — the 3rd operation gestalt — humidification of the fuel cell stack 140 whole - while amount 
of water is reduced sharply, the same effectiveness as the 1st and 2nd operation gestalten is acquired - the 
generation-of-electrical-energy engine performance of the 2nd substack 14 of the downstream and the 3rd 
substack 1 6 can be maintained effectively. 

[0075] In addition, although each eel assemblies 20,104 and 144 are constituted by the type every [ which 
arranges a long side side horizontally ] width, they may constitute this long side side from the 1st thru/or 3rd 
operation gestalt by the type every [ it was made to point in the direction of a vertical ] length. 
[0076] 

[Effect of the Invention] In the fuel cell stack concerning this invention, while preparing passage in the field 
of the middle plate infixed between substacks, after homogeneity mixes the intact additional reactant gas 
supplied from an additional reactant gas feed hopper with the reactant gas after the use supplied from the 
reactant gas outlet side free passage way of the upstream through the guide section prepared in said passage, 
it can send to the reactant gas entrance-side free passage way of the downstream. 

[0077] while dispersion, such as humidity of reactant gas and concentration, does not occur to each substack 
and maintaining effectively the generation-of-electrical-energy engine performance of said substack by this - 
- an easy configuration — humidification of the whole fuel cell stack — it becomes possible to reduce amount 
of water sharply. 

[Translation done.] 
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damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 1 2] 
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FIG. 5 
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[Drawing 6] 

FIG. 6 








[Drawing 7] 



FIG. 7 




[Drawing 8] 
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[Drawing 1 1] 
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FIG. 11 



142a tb) 




[Translation done.] 



http :/ /www4 . ipdl . ncipi . go . j p/cgi -bin/tr an_web_cgi_ej j e 



5/9/2006 



(19)H*SH$HF/r (JP) 02) & |g i|# £fc (A) <U>fcgttaH&WS^ 

4^^2003-115303 
(P2003-115303A) 
(43)^gSB ¥dtl5*P4Jil8H(2003.4.18) 



(51) Into. 1 


■HE*} 


F I 




H 0 1 M 8/02 




HO 1M 


8/02 R 5 H 0 2 6 


8/10 






8/10 








m^m<o&4 ol <£i3H) 


(21)ttlSS# 


»K2001 -309168( P2001 -3091 68) 


(71)ffig|A 


000005326 










(22)fflgiB 


¥JG£13^10/3 4 0 (2001. 10. 4) 










(72)3£!5Nf 










JS5^fttf£flf*ffelTB4#l# 














(72)§88i# 
























(74)ftHA 


100077665 








#a± =fss has (ni«) 










(54) [5S9le>£*M 









(57) [gift] 

lM®:^mmi*S<i;U : m2?7Z.2?i>12. 14101 
K^«3h**nB^U- h 1 8 a^ii*., CO^P^U 
- h 1 8 a©®9 0rt(C«> m 1 v 9 1 2©M 

{fcJW#*WCI6 4 iffiflnS8ffc8«tt*&P6 5 iMfbJW* 
*AD5 6 ££d!ffi-r£i§{tSiJ#;*ig^ijg889 2*«»«* 
6*1-5. C<Di£{t£iJ#:*ii^i£S§9 2W:. ffittfflBtfUll 

<t^-(CiS£ K{tJW:tf*AP5 6*6SI2-«f 




£-e&x,-e$fi£$ft&figm • -b^-u- 
f*s«^u- F£/i-$ior«&wf sns 

K£. l?iBSJS^tHn®I3jlSS©i5«l(cg:We.tifcjB 
toStf** * £ . H«lBi^;tfx©{fM6#faTaafflK: 
&m.2titcM2 £ v £©Kffctf*AP«tjlg&£ 
Z&m? i, WS&ifiWL W hti 6 £ £ (c . 

[f»?JS®2 ] l IBiS©*&ftm?texf y ^icfcn 
t, B5il2iIJnSJ£^x«*&P«> giifB-tJ-t/x^i'F'iK: 

[fiWaf 3 ] ffjjaf l S/c«2iBtg©^mrtk^ $ v 9 
K*»t»r. uriBttBtt. ffiiZMfcrtx-e&zmitfflrtz 

SS£. 

BflfBK<b^J^il^S§feJ:c>'HirfB*K?4^^il^iSSS 
». BUlBifPaT-U- hCDI^ — ®F*3&C?fcJ&;*ft&C££1# 

s*£T*j&m?a!;*£ 

[ft^4 ] M«39 1 *fc»2IE«©jlB|5MKfi* * * f 
(ctenr. Btria^SSi*. iiuiaKi£:^r&&^{bSiJ#x 

8S£. 

[0 0 0 1 ] 

m«s i * v - fmis 4 r&/i,TtS5R $ *i &m&?sr • 

[0002] 



(2) #^2003- 1 1 5 3 0 3 

2 

[g£*©sj(5] mt&s#*mim&i& (pef 

C) u. S^f-Y tf>33feji 

Kffl]*e*j«fciyf*y- Kffll®g**fi9:L,r#fiBSft 

imtcimmztitctsmmmx tvtt lxwb urn 

io 3. 

[0003] coaojdigstsffex^s^ccfcnr. 

4. ft*. W-FWlWt. KftStt/*. «*.«. 

20 UKiKfc^T. *■?■*» J:0WJ(»»Sl£0 

[0004] ic^r, ±lB©M*4S?tex 9 d'rti. 
mssftMtfiatg-r * £ . ^m^sgsK^ftitTs c £ 
#r # & < a k> . BfliB^sis* jituicjjns-r « 

SnMS^ffi^-rfcfj. j®£;**x (jKm^/KfbSO^ 
x) *ftnsi/r®^fl:{c*«'4«*&-rsc£(c«fcr>r. 

fSc**fjfflurJns-r6asflns^*J»i6nri>5. 
[0 00 5] L#>Lfc#t6v ±gB©^SPJns^r« > 

4? ^©^getc#fln^g£ uranas^Hws 

-^*sfi£^-r-5£«<>5rai!i*ififi53nrn-5. 

40 [0 006] Jfc, ±IB©F t 9g|5flnSi*£ t/TB. 

«^rt»{ca«>ii**xfc(R**«cJ:*JlI«lffi^. T s — 

c©a©^r«. {6j6^©/MHrttiS* J ^+^' 
$nrt,»s. 

[0 0 0 7] 3 ±ffi©SE,JjDififfi£L.r«, W^. 



(3) 

3 

ftuzmx-tcwmmm c £ a-EM-t?* s £ o ^ pais 

[ 0 0 0 8 J *CT, (Wiltf. #53^ 1 0-28409 
©^MfflS.'SS:. ^^©JniS1«®iL-CSffl-r.5C 10 

[0009] ±m(DU$&ffi-cte. m i 2 «:^-r«fc 5 

1 tc. m.fcti*<Dtf*M32 <k*'^aiP3 £*r*tii0J-£ 
3ft£££&{t. C©-teAU-$ l©ffiF«3«:«. BiilEtf 
*AP2 iBUfe**XUlP3 i{cajl-r€.**Xii^4*i 

[00 10] -feA-u-iil (CW. *'^ji»»4©tt>raa5 

□ 2*<=,^aSS?t4{c^A3n/tSl£:*f^* s . c©** 20 
X«ilte»4*»oTffl*3ftS ££*>«:, -fJz£AP5*P 

ft-rt>5. 

[0 0 1 1 ] -Tftfr*,. C©fi£*8^t?t*. KHAP5 
*^^A3ft€.^bfcStc'**^K:J:»3> iixmmMA 

ffiM u-c a 7, mmm 4 ©me--©^*©^^^ * 

5. 

[0012]?CT, ±SB©t£fc^©Slfl£teM&5 30 
ffifflJ5S8t?*53&». •feAU-^r lcD*XAP2K:*-xa 

^TiiitK, sij^ap5«:53: > m&rtxmsm 
5 #> 3 n sfijnacojsio**^ £Ms-r 5 c £ a$-c 

Hril2*^ffi^40Tffiffl'Jfc^S©SlS**^*JJ: 
*©{£«£E5££*>'C, 1tliS©»R<t*»J:CJ*/J^b# 40 
[0013] 

■b/N-u-^ l^ffiffl-r^,^ mj«AP5j!»p.A'^a^» 
4-c x a;^ f^sjo*** «gjjfM©Jsi£;*'^) 

A3tt5/c«>. C©#XMffi»4£^tt5MS;*ft/cE: 
JS**^ £ if/ IS F 5 Y SJtv**^ £ # i^— CCjg^ 3 tt£c (,> *$ 

a < . &m&&*m.T-r 5 <t c > 5 fflHtfflffli $ n -s . so 



#Ef§2 003-1 15303 
4 

[0014] •4-^«c©-s©fgs?:^-r^4>©r* 

[0015] 

mm*M®i? ztc&o^m] *§m<m$as 1 tc^s 

fS^u- h©ISl*jK:. att.**^©«*&-^I±^<WK:i2fg 

1£P£. B«|-S)S*x©«*&^rS]TSf'<|iJK:Kg3ft/c^ 
2-iJ-:/X# » ^©SJTc^XAPffliailKi^Sii-r^^ 

8S**swe>tin>4. c©5f£S8«> iittiSfc.*'^tt*&P 

SJ£*XAPffliJ»diSS'cjMS/c»©*'^ F»*«ATt> 

So 

[ 0 0 1 6 ] SK8 , C^A3txfc*ffi'S©iiJja"R 
f£**X£^ffi^©JSfc.**xa3:. #-r F*©SKrtflPfflT 

-c. sg 2 -y- 5? y z (ofmm&vmmt r&j±-r s £ <t 

fc'c, JjnS*fi^tt©<l£M?rS^ , <:iaSC£*'Bltgtcfe 

[0017] sfc. *&m<Dmntm2 icmziimmkx 
num. • mmm^w^mm^icmM-r^Amn^mfS. 

fig£Bg|5]— ©SfS'Cp^Snfc^. *F^7"U- htc^ 
*&3ft5. SfoT. S^3n/cS)£*'^©SftK:«6-P 

£*s-C#-2)„ 

[0018] 3 P>CC. *^BJ©ff^3 CC^S^mtfe 

^-r-5^b?fiJ*Xg^Sf£g8£. mifSJSJ£*'X-C*5^ 
*X^il^^^*-Xil^SS£^<i^. OTBKft^U 

[0019] ^KJifc, 18&l<BfflOtL4 K.mzjm 

^S5:W^I«:SR{k-r-5C£*5pJ#lK:^0. SlS 
JliJ3-K:S^-r * c £ *s-C* S„ 
[0020] 

[^tif|©-^iS©}f$fig] 0 1 «. *»WCD» 1 ©3lifefl5!!§ 

^■js^mtfex^ ^ * i o©— gfj^immiftwti-c* 



(4) 

5 

[oo2i] mnw&xz v > i oe. sit.#;*-e<&s 
$&\zinz>'mw7*Zv t\ 2. mzy?** vt> i 

4fci^3-9-^^^i' 1 6*<§;t. mff 1 ftSSl 
3t^*»fl2, 1 4*i<J:a t l 6P^«4 3 S^'U- 
H 8a. 18 b^gShi. 
[0 0 2 2 ] milb^m^^^^v * 1 2. HfeJ: 
tfl 6tt. *tl?tlffim&&<D-k)l>7 2 0*5«c 

Epx^isiccsfa^-ttr^fiRsnTt^. 02tc^-rj: io 

*>«:. -tz;UT-te>7*'; 2 0«. ^l*fi[-fe;U2 4i^2 
2 6 £ £«fe^fc-tfr tiXisO. iifSESI 
l*J«tiy t ^2^{4-feJl'2 4. 2 6B, Sl*5«fcO r f2S 
-a#2 8, 3 0£{fxS„ 

[0 02 3]SlfcJ:c;g2S^«:2 8, 30B. @ft 
IK^f <Stg?ft> 3 2a. 3 2 b t . ftfBSft? 

SK3 2 a . 3 2b fc&A-'Ciai&SftS* V- Pffl!j«ffi 

3 4 a. 3 4b*J«fctfT-'- Ffflflt&3 6 a. 36bt 

*V-FfflMMI3 4a. 3 4 b *J<fctfT s - 

FttM3 6a. 3 6b». *ti?tifmnmt&nm 20 

[0024] E2*jJ:<y®3K:iiVf <£5k:. f&Hgitrt£ 
2 8 ©# V - Ffflflm® 3 4 a (JJKSg ltA U - £ 3 8 ** 
BK3 tl. ftriaJg 1 Jg^fft 28©T/- FAME 3 6a 
ffliJ<tJH2lgi^*3 0©#v- PflfMs 4 bfl&omic 

m2H2^-U--^4 0*iIHS$nS<!:ifcK:. 1513^2 J$ 
£&3 0©T^- Fffljmg3 6 b{BKc|?l3-tz^U-£4 
2^13g:Sn-S. ^lfciyf 3-bA-U-f 38, 42 
05UCC»(Sj-r-5Mffl"JK:«. ®«tt©MS (PIMSP**) 

4 4*i^$n-5„ 30 
[0 02 5] E2*iJ:U 6 04CC^-rJ:5K:. HHfe^C/ 

f&2j££f£2 8. 3 O3fey t «:017bSai3-fe.' , ?U-*3 
8. 4 0fcJ:t>'4 2©gi2 (^EPC^Ifij) «DJ©-ifSilS§|5 
Ct«. mi*JcfcO'^2#fii-feJl'2 4. 2 6 ©»fr^:bi± 

(^epa^ioi) tcsi»«:Maor. tk^w^/x^ 

©j&fsftf* (SIS***) £SiiS3#6/c«!>©g*W:tfxA 
□ <5lS:*7*APffliJiSiIS8) 46t, ^aSttSrilMS 
#5/c*©^SlH$fflP4 8i. ^fXfign^|SJ±MJ© 
mi#&-fe;U2 4-cStD(c«^5nfc^M^©^a^W 

^ an 5 0 <t . f5ie*p^ wumw* mp 5 0 ccs 

ilU *'Xjjgn^[S]TSfeffl<D^2#{4-fe;l'2 6KmFlHK 

[0 0 2 6 ] f lt!J:U f t2S^«:2 8. 3 OftCttCjg 
17bMm3 42^U-f 3 8. 4 Ote.fcCM 2©S2HSJ© 

ffe«iggi5«:«. ^EnA^{c£i>fcaiiL/-r. Mim# 

*AP (Slt^^APffiiJ»5iSS) 5 6<fc. 

±mm<om 1 2 4 xmzicmz-z titcmw#x 
wmm2tiZ'pfflmm*fxtiin5 8*. «triB*ra«^** so 
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*ffiP5 8tcaau #xmtiy3faTmi<Dm2mQ.-te 

i»*XAP6 0a, 6 0 bk&mttbtiZ. 
[OO27]01isJ:yf2S^28, 3 Of VKf 
17bS^3-fe^U-3»3 8. 4 OfcJctM 2©TSgSSB 

(SXS^tllPfiiHiaiS) 6 4. ^l*AP6 6fc«t 

tf*&f4#*ttiP (KJ£#*fflPffidaiiiig) 6 8*»R»6 

[0 02 8] S<bS0**XffiP6 4©jfifl£«:«. ttfUH^ 

*AP5 6{c#t^^n.&jjn!S$tifcK^J**^«i; o 4><s 

if4*'^a3P6 8CDia^K«. M*4*7XAP4 6fC«*&5 
P) 6 9#tS:W6tt-5„ {£M&®<tS'J#';*«ISP6 5fc 

j:cH^a»B:*/*#ien6 9tt. mi7!>Mm3if^ 
*?£i2. i 4*j«t^i 6F*9ic-fe;uy-te>:/'; 2 o© 

[0029]f H2AU-$38B, £H!?SE«-C<iJ£;* 
ft-5£ £<£>«:. tfcftSBWcB. ^EPC^fS] (S2^[»J) 
«C?S o X 3t5£©S 3 tc WJIfi-T -5 Ei^jiSP 7 0 h 
tiZtt fete. m(f5iLiS«g|57 0 ©^EPC^I^PffiK: 
B. /t >77 ffl^gP^«gS-r S x> 7 2 ftsjBiS 
Sn-S. iti^«aJ7 0*J«fcO*x>^aJ7 2B. ^1-b 
3 8©MM^e>^5KS:WD*a-r*j>). @3fc 
J;!>'04(c^-r«fc5K:. STl-fe^U-*3 8B. ^lS 
^(*2 8 ©*V- KffiijmS3 4 a «:*tl5l-rSfflI«:Kfkao 

*'xss8S 7 4 est* -s <t t hie . BfflBiw fcaw*af» 7 
4 (Dmmwm<m#A ap 5 6 <t *ihhwow^ tup 5 
oitcaars. 

[0030]f 1-bAl — $3 8«, MS44©— ^© 
ffiJC*flS]-r •SPJK:il:i^?tgP7 0 fc^O'x^^gp? 2 ?r 
^L-C^SP«S^j®SS7 6Zg>»2> (S3*iJ:D c 04# 
HR> . ^*P^#SKS7 6tt. H4(c^-J-J:9K:. 
?^^fl:(UP4 8 icmmt t feCC. flbttflt#tS«4 
4 ©Jggp&Kf 0 ii b X HufEMS 4 4 ©fl6^©H<M*> 6^ 
**(t#AP6 6K:aM-r4. 

[0 03 1 ] ^ 2 -bA U- ^ 4 0 «. ±12©^ 1 •fe-'N* V 
-f 3 8iWH«K«JSSSti-C*J»). 01S^2 8© 

r^- poms e aK*tisj-r5roccit»fltsP7 o*j«k 
thic m3mm) . friE^*'^K7 8«. 

XAP4 6£«pra«&?4#*ffiP5 8itC*iir* (H4 
#JS) . *2tA|/-jf4 0». 02S^»3O©*V 

- proms 3 4 bcc»[Ri-r5ro«:K<baii^xiSB8 o * 

«W. CO«K«l3tf^8B88 0©-«««*IHBWbJWJ5f^ 
AP5 2*/M>-Ctflfflffi{fcSiI^XffiP5 0fcaffi-rS£ 
t4K. flMi30«iWOW^BaP6 4Kjfiir-B. 
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[0 0 3 2 ] ^3Hz^U-5f4 2 «. ±IE©lill *5<fctf 
m2-fe^U-^38. 4 0i^K«l«:SfiE5tl-C*J«J. 
m 2 3 0 ©7 y - Kfflimg 3 6b ICttm? SffiJCC 
i£K 8 2 (@3 4s«fcc^H4#flSO . C 

©g8*4*r*ii£8S8 2tt. -^*^14J«fcOt^2"1ira*8» 
#'XAP6 0a. 6 0b*:ftL/r4«&#'XttiP5 8 

m3-fe^-U-$4 2tt> M«4 4{C*f(Sj-r^®J{C^Sl^ 
«*£888 4£ta:W.5. 04fC*T«fc^{C. C©#iPi£f* 

eggs 8 4 «. -^*j»ajsftAn 6 6 tcaii-r * 4 4 & 

ft. ftfe3g*i|g«4 4rST'PiSb-C^iP^aP4 8CC» 

[0 0 3 3 ] m l*s£Vm5lcff;?J:'j< l c. "Wa^V — 
h 1 8 a CD— tOI9 OtCB. &{bM#*S^d£S§9 2 
£j8m#**il£^9 4£#l£W6nS., ©fbSfltfXjg 
■qSSSS9 2 «. ^EPX*lS]±Sgffia©^ 1 2 v i> 1 

2 ©awtaw* wp 6 4 4 . {&M®m<mtixm&n e 
5 4 . xwxtifaTffimom 2V7x*vi? \ a <bmt 

JW2/XAP5 6 i^Mti. &{b#J#xil^S£889 2 

©MbS!*/:**. Kfb^J*'^aP6 4^6«*&$nSffi 
mcD^WJ*rx«bM^$-a-r^b?fiJ**^AP5 6 km 

[ 0 0 3 4 ] FSB9 6 B. IMHFII#Xfi£iikB9 2 

:/g|5©ftg. ss. #ft:te<£t>lSI^#18:5E3ft&C4 
CcJrO. *^©®{b#J#x4&M£©®{b?riJ:*7X4© 

[0035] j&£M7*Xig^i£8§9 4 IS 1 v 
f 1 2©jBSfcM7*UJP6 8 4. ffiM38Sft#X{&!SP6 
9i. ^2-^^X^^^l 4©«*£M/XAP4 6 4£» 
ITS. *M^tf;MB£i*»9 4tt. {&M3jB**4#X«*& 

p 6 9 3 n z>7mm<DMm±?x * . m 

P 6 8 #> $ *i 4 MS 3 «Tflm 
#XAP 4 6 &ci£S /<:«>©#-(' F8B9 Soffit*.*. 
[0036] C©#V FSB 9 8 «, _Lfe©#V FSP9 6 
4|B]«{cS8!t©'J7'igp*{iATtei3> SU^SB©{4g. 
S3. ^ffil*i«i:i>T^RI^^3n-SC4K:J;f3. 
«©**£[ XX 4 <£ffl&©*Kf4#* x 4 3 if 6 

[0037 ] (fRO^U- H8b«. ±ffi©*iai7'U- 
H 8 a 40«K:1tfi)c3n-Cfe«J . B-0«J«BX(C» 
[51— ©#JSfiP^£ttLT. ^©ffcffflfctftBjJii^Bg-r*. 
[003 8] 4>W^U- h 1 8 b &Ctt. ^EPX75TSI±«E 

ffiij©m 2 tJ-^ * * 1 4 omimtfxmn 6 4 4 . <g 

»nS^bS0^*X^P6 5 4. *EPX;frftTi£fll©SB3 
I^X* * * 1 6©®{b&W;*AP5 6 4££il-<rSIS 
{fcSfiWxtl^SS9 2 . *sJ:c>'mrlB^21f^^ * * 1 

4©*em*-^HiP6 8 4. mamtimt>xm&n6 9 

4. mtmZV77>5v>? 1 6©gSSf#XAP4 6 4* 
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SiMf S£f4*'Xig£i£S8 9 4 #t3tf 6ttT l» -S „ 
[0 039] C©Jr5K«fi£3ftSlfn7!>Mlfl3lJ-7'* 
^^^12. 144sJ:c;i6i. 'Jiffl-J'U- H 8 a. 

1 8 b 4*i. ^Eflx:m^KSJi3ttfc^ra^L>fci> 

L r — ft ffjttlils&tt t* 6*l£C4tC£»). 
ffi^f^l 0#«j£3*iS. 
[0 040] C©<fc5CC#j£3hSjBSBS?feX*vi> 1 
0©Srf^(COt>-c. WTtcift^-rS. 

[0041] » * i ort-m. s -r. m i 

SWXAP5 6K&{t#J#X**{tti£3*i-2>4 4kfc:. bu 
f242;urH2>^«; 2 0©j&^#XAP4 6Ccj&**#Xrt5 
mSZtiZ <01#M). 36K. #ipjgf*AP6 6fc: 

Enx^(caia^t)3n/cis&ffl©-fe-'i'r-fe>-7''; 2 0 
-x. «*&3n€». 

[0 042] ^EnA57|6j(caiiL-Ct^^fc§iWxAP 

20 5 6icms2titcmibm*ixiz. m3*s^m4tcm-r 
i^sc. sm-fe'<u-*3 8(c^we.^rt^KlbSU*' 

-FMti3 4alc»-jT|»t4. iM*'^A 
P4 6fC«*&3n/cM?4^«. I2tn-I/-$4 0K 
KW6tiri^^^X»SS7 8tC^A3*T,. StlS^ 
<*2 8 *«fi£-r-2»T^- KffliJSS3 6 afC?&-,-C^85-r 
-5. Stor. S1S^2 8-CIJ, *V-FffljaS3 4 
a{C^3n^K<t?fJ*'^4, T^-F(Sijmffi3 6a«: 

30 <fcf3?^s3n, ^s^Ttjns. 

[00431S1 S^<*2 8 -e-as^figs titcmitm 

^{fc«^X^SS7 4*>6i«Sg^fcSiJ:tf*tfJP5 

0K^A3n. c©*ra^bfiij^HiP5 o(c?&o-r^ 

■5 . ^Fal^bSiJ^X AP 5 2 *> 2 -fe ^ U - 5f 4 0 
KKW6ftTt»3M{UW#*«EK8 0 tc#A5 tifcft. 
«EBMt»I^i!B»8 0 *ftLxm2m£#3 0 
■T 13 V - Ki'JSS 3 4b tc?& r^iii-r -5> . 

[0 044] laJfiHc. mig^i*2 8*<ffig-rsr^- 
40 FM«@ 3 6a -C— gp*sj^e 3 nfc^*'X @4(C 
^-Ti^K:. ™^*"xHiP5 8K^A3nr^EPA 
^[BJfcSlftTS. C©8842fX«. mi*J«tCfm2*F^ 
»f^AP6 0a, 6 0 b£/M/TJfl3-fe:>"CU-£4 
2{CS:W6tl-C(,»S^*'X^ffi8 2 KiASnS. 

[0 04 5] -e-bT. j85^Xti. ^2g^f*3 0?:S 
fiS-TSr^- FIBI^S3 6 blciQ-?X&®-rZ>tcito x m 
IB^2S^(*3 O-Cii. KfUn^x^JrCXtt^X^M 

4. KSR^HStSnfcKfbSO^tt. ^fbS»l**xmP6 
50 4{cgFW3n.S4 4 4>{£:. *sR3&i?«g3nfc*^^x 
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[0046] #*P«ftAP 6 6 IC^Snfc^I 

1 -fe /< U - $ 3 8 KSW nr l > *f&a8gflci&8§ 7 6 (c 
?&otr^Kil/. ^£#WP4 SfcgfajSti*. 
coo47] c©js^. m i ©swa^ftt. ur 1 ?7 

$fcfc^fcS©i£{b^#';*fcJ:tf*# (*KLL ?»Jni 

M3n4fcft, folBUf 1 £ ? t> 1 2|*i-CgT^<D 

[0048] -e®^, &-b;UT-fe>^'J 2 0F*3f«. S 

{fcJWtfx L/ -ci^HWtfxfflP 6 4 (c?S -5 -c^epx # 

ftK^S&U ?£lfc<£c>'l&21f:7'**** 1 2. 14H 
K:^il3n-Ct>Sc}jP^7*U-h 1 8 a ©&{b#J;tfXig^ 
9 2 fcigA 3ft C©Mblf0^il^ 

gg 9 2 «t «. ©jn&®{bi?j 6 5 e.® jns© 

[0 04 9] C©i§^. K{tS0^S^zSSS9 2«. * 
P^^'U- h 1 8 a©I9 0rttlWXAP5 6«C|6] 
*>ot:Jt^SR^«:«fi£$n^><!:ifc«:. HA KSP9 

asia^ft-ct,**. enters. ®KbS'j;tfxfiiP6 4#> 

?>^{kSiJ^Xg^SS9 2 KIASnfcffilflCHtSiJ 

i . <gj»sK{i:sii**^ mzn 6 5 stp p. mriEiStf bjw# 

M^tS0^XJl^K9 2 £«Sft£B§HC. KSB9 6 

mmuxxnsGfrt>m2?zfz.*iv>? 1 4cc 

[0 0 5 0 ] 02-^^Xif^^l 4-C«. C© 

m2-V-7Z$v i> 1 4©SffcSC;&^&S©®{bSU:tf;**i 

&&mm&&m<Ditfi>-o£ ^ws&KPiit-r -5 c t &x 
mim2^7, s-jzxa ■e<Dmm<D5.fo&vm<,c 

^s-j'iZ'c^sn^M, m2 j f7x$ vt> i 
4cc{£j&3fts^bSJ#*©sir®*<!: itsirsci 

[oo5i] mawmimtf x&&n6 5t*. 

®1 VzfX#v i> 1 2F t 3iC-fe;UrH2>7''; 2 o©aji:£ 
©K-fb&itfXte. 3R2lf:/** ? * 1 2<Dfflg.t%m— 

<ou&icmm2titc'&. fpra^-iy- b 1 8 afctfei&sfi 
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■cm. 

[0 05 2]-*. j®B#XttiP6 8*>6 

*&$nsii4>«c. {£fin£i«ft:tf*«i&P6 9*>6iiSia 

&f4#*it^8£889 4 {CffiJto&©^ffli£ft 
10 [0 05 3] C©fc«>. **£M/*il£i?iEf89 4"C«. ± 

iz<DM<tmjjAm&ffi&9 2tmmt<c. mmw&omn 
a^tmsm<D^.mimii^tD\ ha y%&q 8 ©a 

46*^m2-9-^X$ vi; 1 4 ft 3 

gKbSW*jgi^£S89 2*5«fct>'^**^ig^z®§9 4 
«. h 1 8 a ©15— <DW9 Qf*}K.mit>tl-C 

i>*. fie-o-c. f i 8 acmftftasgBtcs 

[0054] cnsc^f). mi©«fijf$«i-c«. tmm 
20 fffex ^ ^ i7 1 oi&<*<t ur. ijam*m<DH\mzmzt t 

fcfc. Tffi,M<Dm2V~7?.tiy t> 1 4 <3£K:T2MiJ© 
^3 -y-^ *^16) CC*f b. Sfite.fcWSg^Ctf 

C<b*JpJtfe{C^-2,<i:ife(C. ^f^ffex^^i'l 0^{* 

[0 0551 16IJ, *^©02©Hf6^)!lK:^-2,j^ 

mm®.* $^100 ©— gp^^^^s-c&So & 
30 fe. si (omm&micmzim'mm?. z~;t>io tm- 

[0 05 6] j^if4m?tfe^f *t> 1 0 01J, S17!>M^3 
IfT'X^ y i> 1 2. 1 4*J«fcO'l 6P^tcWel7'U- h 1 
0 2 a. 1 0 2 b^^Ur^fiSSn*. S17!jMS3 
s. I 2. I 4*J«fcD f l 6?r«fiR-r-5*Jl'T-t2 

>^>;i 0 4U, 07^-rck^fc. ^EnA^fSjKSJi 

$n^S^©^fiH2JH 0 6*«i^-S. o 
6«. g^»10 8i. ffriB^ftl 0 8^«-b 
40 '*U-Z 1 1 0 t&ffiZ.Z> c 

[0 05 7] m^ftl 0 8*J«fcc>'42AU-$ 1 1 0©S 
2 (^EPC*[S]) fiij©-«g^a5k:«. ^E|JA*|fi]«:5^ 

{c&fflort$f4#xAP4 6. ^iW«ftWP4 8 < (SJra 
S^^b»I*f^«J&P6 5*$J:C>'8{bSiJ#'xHJP6 4*i§: 

w^n-s. »^<*i o sfcitf-fe^u-* 1 1 o©gja 
fflij©ft^gigspK:«. ttuAitticmxc&muxmtffl 

^XAP5 6. ^*PJS|»AP6 6. {SftJffl^^«l& 
P6 9*s£Zftim*>xBiC\6 8*i|9:W6n-So 
[0 05 8] SSK^-rjr^fC. tfira7V-H02 
50 a. 10 2 b©— *©ffil 1 2tCtt. ®<bSy#*ffiP6 
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4 trnMrnmrnxmsa 6 5 trntrnxz ap 56<b 

£SffiTSK{l:#J#xig£i£8g 1 1 4#g:W<=>tt*. c 
©K-fbSfltfxig^flSSg 1 1 4«. 

a . 10 2b ©— Hom 1 1 2 fC?&o X*SnHfaK.m&. 
TrS^tft£&*#j£-rS £,!:*>«:. tf-f KSB1 1 6£ 

[ 0 0 5 9 ] i34 HSiJ 1 1 6 it. tm<D 'J zr^xm^ 
ftTfcD. SU^SPCDS^. fig. ^(S]*s<fcU : raP5^*! 
i95c<*ft£ t £ tc«fc <3 . {SJOS^WJ^ftl&n 6 5 
6g£*bJW;tf xil^ffiSS l l 4«:«f&$ns*ffiffl©g|{b 

sfESgi i itcmzztiz&mmoimmrtxtty-icm 

[0 060] WU-H0 2a, 1 0 2 b©ffcfr© 
Ml 1 8KB. t!m^xtiiD6 8<hfiJinS*!Sf4*'^«if& 

□6 9 tra*^A04 6 ti&m-rzm&tfzw&m 

88 1 2 0#13:W6ns. C©**Jf4#xzS£i£881 2 0 

b. kspi 2 2 itawcfc o . saiB^w Kan 2 2 

£ttJ£T£g';:/aJ(Dg;* t fig. #6rt*J:uWHW»i 

sassstt. isflDS&tt^xtt&pe 9*&fitsaK»w;* 

Zl^ffiSSl 2 0Ki^3n5*fffl©M^5, *K$f 
#XfflP6 8*>6#J&3ft£&ffi&©j^#x£:B}-K: 

[0 06 1 ] c © J: 5 tefltf&i* ft -SHI 2 OSOBftB-C 

b. m 1 $^12 tc^b^j^x. mm*}Xte£ 

jpJtfxB-fe^u-* 1 1 0©&{b#J#*js£887 4fc:zgA 
3n. g^-ftl 0 8*fi}fi£-rS*V-KM^3 4a{C 
fSot^ffiltS. — ■feXU-* 1 1 0 
©*^#XlSf&7 8KS9Ai*ft. &£#1 0 8£1fj£-r 
57/- KfflHmS3 6 aK*SoT^l&T-£>„ UiX. •& 
&^<£ 1 0 8 Vit. * V- KW«g3 4 a K&teSftS 
&{b#J#* i, 7 S— VmVSm 3 6a CC«*& $ ft him 

a* t&. ftaisgrt-cs^b^SfEtcj; o if?n s 

[0062] ±ie©«fc^K:. zmti-t^i o 6-emas 
ftfcWBW*/***j:c««4#*tt. -eft-efti^bsfltf* 
i±sn6 4*5«fcow4*'xap6 8{cgfm$ti. ti-tj-y 
i 2©T^ffliJ{ci2Ssnrt^*p^i7-u- h i 

0 2aKS6n5. tp^^'U- h 1 0 2 a "OB, — #© 
SI 1 2KfcC>TiMb#J:tfXffiP6 4j!>>6i^b^#X?g 
^SfeSS 1 1 4 KMSttSto^bSW * #ffti|& 5 ft Z £ t 

[0 06 3] ^©B5. IMHHtf 1 1 4 B. <P 

RB7"U- h 1 0 2aOIl 1 2 ^■C^ft^tCSRt^CC 
3 ft *VKSP1 16Sr«fiSEt^atS[© 

y^a5©S$. <ag#fifc£tffia|SI^#t9:5£<*ft-C<,> 

s. a^r. ig{b$)j#x*i^z£ss 1 i4tc«*&3n/cjn 
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&ttSg©K{bJ¥!l#.X i ©flOS©*^®^*/* £ It. 
+#*>oJ*}-{cig^L,/ctg. ^b§0*fXAP5 6^6m 

[0064] — H. *H^U- h 1 0 2 a©ffe£©® 1 

i 8 TB. M^ffipe 8tr>?>imifxm£i&&i 2 

0{c(gsSS©jgS^**x*s^lS3n*<tife«:. {SAPS** 
*4#X«*&P6 9^6BfigB^^il^lSl 2 OKffi 

»os©*^^*'x*s«f&^na. c©/c*. 
xig^&ssssi 2 o-cb. ±si<Dmim#xm-£md& 1 1 

10 4£fSJ*K. tt!S<m©j8?.^X<!:ig»nS©*^ffl*il^ 
tiXLifiiJJ Kgpi 2 2©SL**jJ:0*?l^fflTtc^— 
(CS^l/fcfg. jPJ^AP4 6*6I2f^i! 5 .f 

[0065] c*ucj:»j. m2<Dm&Jim-cit. mi* 

■©BlM^SSii^tC. Td£ffiiJ©SH2-tf:7'*£?;? 1 
4 (36«:T^ro©^31^^^y^ 1 6) {CjtfU S 

s*3 «fc v jge^?©« 6 ir »»f taw* *>• j: 0'**** 

T*r$& SciAittSf, m 1 ©SI 
20 ^.@£|SJ«©&m#f#6ftS. 

[0066] L*>&. tpffl^U- h 1 0 2 afB. — ~Jj 
©Ml 1 2 (C^b§iJ*'XZl^?S 1 1 4#19:W6ftS<t 

i^tc. ffe^-©ffii 1 8 tcumtfzm&mm 1 2 o*sta 

we.nrt^-S 0 g£oT. KlbSO^Xil^lS 1 1 4*jJ: 
^^^'xil^iSK 1 2 0 ©afESggtfiWSafcgRtt;* 

[0 067] 09 B. *^BJ©^3©*^BSI«:^-5.j8* 

-commmmu: Biu-©#Mf -sf * b x . 
ittWBSBS-rs. 

[0 068 ] 9 i7 1 4 0 B. mi T}WM3 
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